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A. General Information
All the starting materials were obtained from commercial sources and were used without further purification unless otherwise stated. CHCl 3 and CH 2 Cl 2 were distilled from CaH 2 prior to use. Optical rotations were measured using a Schmidt + Haensdch polarimeter (Polartronic MH8). 1 H and 13 C NMR spectra were recorded on a Bruker ACF300 or AMX500 (500 MHz) spectrometer. Chemical shifts were reported in parts per million (ppm), and the residual solvent peak was used as an internal reference: proton (chloroform δ 7.26), carbon (chloroform δ 77.0). Multiplicity was indicated as follows: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), dd (doublet of doublet), br s (broad singlet). Coupling constants were reported in Hertz (Hz). All high resolution mass spectra were obtained on a Finnigan/MAT 95XL-T spectrometer. For thin layer chromatography (TLC), Merck pre-coated TLC plates (Merck 60 F254) were used, and compounds were visualized with a UV light at 254 nm. Further visualization was achieved by staining with iodine, or ceric ammonium molybdate followed by heating on a hot plate. Flash chromatographic separations were performed on Merck 60 (0.040-0.063 mm) mesh silica gel. Enantiomeric excesses were determined by HPLC analysis (Daicel Chiralcel AD-H or AS-H column, 25 °C) in comparison with racemic products. The absolute configurations of the products were determined by comparison with compounds previously published.
B. General Procedure for the Synthesis of L-proline D-glucose Derived
To a 50 mL flask, glucose amine hydrochloride (2.16 g, 10.0 mmol) was dissolved in 1M aqueous NaOH solution (200 mL), and then p-anisaldehyde (1.36 g, 1.0 mmol) was added dropwise by syringe at 0 o C. The mixture was stirred at room temperature for 12 h. The product can be obtained as a white solid by filtration of the precipitate formed and dried under reduced pressure,which was used directly for the next step without further purification. To a solution of the crude product from the previous step was dissolved in pyridine (100 mL) and cooled in an ice bath, then acetic anhydride (5.1 mL, 50.0 mmol) was added, the mixture was stirred at room temperature for 48 h. After azeotropic solvent evaporation with toluene, and the resulting was purified by column chromatography on silica gel (hexane/EtOAc = 15:1 to 5:1) to afford product 1-3 in 87% yield (4.05 g) for two steps. 8, 170.0, 169.6, 168.9, 164.4, 162.3, 130.3, 128.3, 114.1, 93.2, 73.2, 73.0, 72.8, 68.0, 61.8, 55.4, 20.9, 20.8, 20.7, 20.5 HRMS calcd for C 22 H 27 NO 10 , 465.1635 (M+), found 465.1634;
To a solution of compound 1-3 (4.05 g, 8.7 mmol) in acetone (50 mL) was cooled to 0 o C, concentrated hydrochloride acid was added carefully to reach pH = 5. The precipitate formed was filtered and washed with acetone and dried, the white solid 1-4 can be obtained and used directly for the next step without further purification. To a stirred solution of the compound 1-4 obtained from the previous step in H 2 O (50 mL), powdered sodium acetate (1.31 g, 16.0 mmol) was added. The mixture was stirred for 2 h, and the precipitate formed was filtered, washed with water and dried under reduced pressure to give compound 1-5 as a white solid which was further purified by column chromatography on silica gel to afford the desired ompound 1-5
(1.51 g) in 50% yield for two steps. 
To a solution of N-Boc L-proline 1-6 (0.65 g, 3.0 mmol) in anhydrous THF (15 mL) was added compound 1-5
(1.04 g, 3.0 mmol) and DCC (0.62 g, 3 mmol), HOBt (0.41 g, 3 mmol) at 0 o C under an ice bath. The reaction mixture was stirred at 0 o C for 1 h, then the reaction was allowed to warm to room temperature and stirred overnight. After the disappearance of the starting material (monitored by TLC), the mixture was filtered, the solvent was removed under vacuo, the residue was purified by column chromatography to give a white solid (1.39 g, 2.55 mmol) in 85% yield. To a solution of the compound (1.39 g, 2.55 mmol mmol) obtained from the previous step, in DCM (10 mL), TFA (3 mL) was added, and the mixture was stirred at room temperature for 2 h.
Saturated NaHCO 3 solution was added slowly to quench the reaction, then the mixture was extracted with DCM, washed with brine and water, dried over Na 2 SO 4 . After evaporation of the solvent, the residue was purified by column chromatography to give the desired catalyst 1 (1.08 g, 2.42 mmol)as a white solid in 95% 6, 172.0, 170.7, 169.4, 162.3, 92.3, 88.6, 81.4, 81.0, 74.5, 72.8, 71.2, 70.3, 68.1, 61.7, 53.1, 20.8, 20.7, 20.6 ; (Some of the mol %) were mixed together at room temperature. The mixture was stirred at room temperature until the disappearance of the aldehyde (checked by TLC). The mixture was diluted with 0.5 mL of DCM, and then was directly purified by column chromatography on silica gel to give the desired optically active aldol product.
D. Analytical Data of the Aldol Products
The title compound was prepared according to the general procedure, as described above in 99% yield. 6 HRMS calcd for C 13 H 15 NO 4 , 249.1001 (M+), found 249.1003.
(S)-2-((R)-hydroxy(3-nitrophenyl)methyl)cyclohexan-1-one 4b
The title compound was prepared according to the general procedure, as described above in 96% yield. 
HPLC (Chiralpak OD-H, i-PrOH
(S)-2-((R)-(3-chlorophenyl)(hydroxy)methyl)cyclohexan-1-one 4c
The title compound was prepared according to the general procedure, as described above in 97% yield. 3, 143.1, 134.3, 129.6, 128.0, 127.1, 125.3, 74.3, 57.3, 42.7, 30.8, 27.7, 24.7; HRMS calcd for C 13 H 15 ClO 2 , 238.0761 (M+), found 238.0759.
HPLC (Chiralpak OD-H, i-PrOH
4-((R)-hydroxy((S)-2-oxocyclohexyl)methyl)benzonitrile 4d
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The title compound was prepared according to the general procedure, as described above in 90% yield. 8, 146.4, 132.2, 127.8, 118.7, 111.7, 74.2, 57.1, 42.7, 30.7, 27.7, 24.7; HRMS calcd for C 14 H 15 NO 2 , 229.1103 (M+), found 229.1105.
HPLC (Chiralpak OD-H, i-PrOH
The title compound was prepared according to the general procedure, as described above in 91% yield. 6, 156.7, 129.6, 128.6, 127.8, 120.9, 110.5, 68.6, 57.3, 55.4, 42.6, 30.5, 28. (S)-2-((R)-(2-chlorophenyl)(hydroxy)methyl)cyclohexan-1-one 4f
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The title compound was prepared according to the general procedure, as described above in 97% yield. 3, 139.1, 133.0, 129.2, 128.8, 128.3, 127.3, 70.4, 57.6, 42.7, 30.4, 27.8, 24.9 ; HRMS calcd for C 11 H 14 ClO 2 , 238.0761 (M+), found 238.0763.
HPLC (Chiralpak OD-H, i-PrOH
(S)-2-((R)-hydroxy(3-methoxyphenyl)methyl)cyclohexan-1-one 4g
The title compound was prepared according to the general procedure, as described above in 89% yield. 5, 159.7, 142.6, 129.3, 119.5, 113.4, 112.4, 74.7, 57.4, 55.2, 42.7, 30.8, 27.8, 24 
The title compound was prepared according to the general procedure, as described above in 96% yield. 140.0, 131.5, 128.8, 121.7, 74.2, 57.3, 42.7, 30.8, 27.7, 24.7 HRMS calcd for C 13 H 15 BrO 2 , 282.0255 (M+), found 282.0256.
(S)-2-((R)-hydroxy(phenyl)methyl)cyclohexan-1-one 4i
The title compound was prepared according to the general procedure, as described above in 89% yield. 5, 140.9, 128.3, 127.8, 126.9, 74.6, 57.3, 42.6, 30.7, 27.7, 24.6 HRMS calcd for C 13 H 16 O 2 , 204.1150 (M+), found 204.1149; (S)-2-((R)-hydroxy(2-nitrophenyl)methyl)cyclohexan-1-one 4j
HPLC (Chiralpak OJ-H, i-PrOH
The title compound was prepared according to the general procedure, as described above in 99% yield. 9, 148.7, 136.6, 133.1, 129.0, 128.4, 124.1, 69.7, 57.3, 42.8, 31.1, 27.8, 25 
HPLC (Chiralpak OD-H, i-PrOH
